REVISED 06-02 - 41l BARS NUMBER CHANGED.

TRHA56.501 - 09-01 THIS SHEET |SSUED.

BILL OF REINFORCING

FOR ONE HEADWALL 45° SKEW CULVERT SPAN x CULVERT HEIGHT

BENT BAR DETAILS

12" x 12"

x 10"

12"x 8

2'x 6

10" x 12"

T ; Bk & ; ; o
gl 3
8AR LOCATION SHAPE | "No. LENGTH [WEIGHT NO. | LENGTH INEIGHT NO.| LENGTH WEIGHT| NO. | LENGTH WEIGHT NO.| LENGTH [WEIGHT NO. WEIGHT| NO.[LENGTH [WEIGHT| No. LENGTH| WEIGHT | D4R o4 T
5fa | FENCE ANCHOR (GALV.) 2 31 | 6 | 2| 3-I | 6 [ 2| 3-I 6 | 2 | 3-I 6 | 2 | 3-i 6 | 2 6 | 2 3- 6 | 2 | 3 6 | bfa e
4bl WINGWALL, B.F.H. LONG | 74'-9 Ell ! 63-1 43 ! 51'-5 36 | 39°-9 27 | 74'-9 5l | 43 | 36 27 4bl - 0-33 e —
4b2 | WINGWALL, B.F.H. SHORT I | 46’0 | 32 | I | 390 | 26 | | | 320 | 21 | 1 | 250 | 17 | | | 460 | 32 | | 2% | | 21 7| b2 =33 N
10| 19 8 6 | 1976 4 1965 10 | 19-6¢ 8 3 =
4b3 | WINGWALL, B.F H. LONG ver| 1en | 3% | var 218 AR agp | %3 VAR | 370 | TS VAR 71n | 313 | vir 218 |\ Rk 139 75| 4b3 5fa 6sl
10 12°-10¢ 8 6 12°-10: 4 12'-10: 10 12°-10¢ 8 6 ol 9
aba WINGWALL, B.F.H. SHORT VAR| 44'-4 194 VAR 134 VAR| 30'-4 86 VAR 234 48 VAR 444 194 VAR 134 VAR 86 48 4bd 2R LENGTH 5'-1 LENGTH
5b5 | WINGWALL, F.F.H. LONG I | 749 80 | 68 | 51°-5 56 | 39-9 a1 | 74'-9 80 | 68 | 56 41 5b5 (©'-4) (5
5b6 WINGWALL, F.F.H. SHORT | 46°-0 50 | 41 | 32'-0 33 | 25'-0 26 | 46'-0 50 | 41 | 33 26 5bé e — N e — N -, —
138 3 | 138 7 | 138 5 IRRERT 9 7 3 ? & B
567 | WINGWALL, F.F.H. LONG var| T 593 VAR gos | 355 (VAR sag | 292 VAR 132 | \WWr | | 503 | vk 355 (VAR sua | 232 132 | sb7 T f K \% T »
e B} »
IREEET 3 | 9-a 7 5 IR g
5b8 | WINGWALL, F.F.H. SHORT VAR| a4-4 | 32 [vaR | 374 | 217 vaR 145 | yaR 85 | yaR | 44-4 | 3'2 |var 219 145 85 508 6s5 6s6 6s7
4z -1 34 6'-0z 26 18 42 -1t 34 8 2°-10§  LENGTH 2-104 LENGTH EH LENGTH
509 | CENTER WALLS, BOTH FaH. VARl 369 | 935 var| 313 | 660 | yag 429 | yap 246 | yar | ze-9 | 935 |var 660 429 |zl 200 246 | 5p9 : ’F_ oo ‘ ’_ o) ‘ i- oo ‘
4cl | WINGWALL, F.F.V. LONG 429 316 |1 226 | S a6 | 2| 27H s B0 1P 224 |30 279 | jag | ac e
) PV VAR VAR VAR | 1411 VAR | 1210 VAR 1011 VAR| 811 - N N I
29 22 43 36 | 2% 29| 26 IS o \p>
462 | WINGWALL, F.F.V. SHORT 254 188 | Jar 132 AR 8 vaRr U Ivar | iz-g | B8 lvar w0 | 8 | te2 5 > 62 N %603
4c3 [ WINGWALL, F.F.V. LONG 9 3 | 7 I 5 | 9 2 -8 13 | 9-8 6 5 4c3 p  6p
4c3 | WINGWALL, F.F.V. SHORT 8 6 | 2 5| 2 ERE 8 |2 | 18 | 16 | 2| 98 | I3 0 | 43| 4pl,2,3,4,555,6,7,8 &6F4,5
4c4 | CENTER WALLS, BOTH F.V. 4 5 5 | 4 5 4 4 4 4 4 I8 4 4 18 | 4 4 ca ‘ 22 |
1"
132 88 66 132 |5
4c5 CENTER WALLS, BOTH F.V. VAR 628 450 VAR 304 VAR 184 VAR 621 444 299 180 4c5 g ;‘r C
zZT = =2}
4c6 | CENTER WALLS, BOTH F.v. 3 50 2 | 6 34 | 6 6-7 | 26 | 6 | 1276 | 50 a2 34 26 4c6 o =1 5 b2z
5 5 5 | 2-i0: 5 | 29 ~ b2y .
5c7 WINGWALL, B.F.V. LONG VAR 63 B3 VAR 83 VAR 5.3 63 VAR 52 62 62 62 62 5cT i i = :I:
4 4 4|20 4 29 b
5c8 | WINGWALL, B.F.V. SHORT VAR 14 14 yar 4 ar| 50 14 luam 33 13 13 13| 5c8 o6
57 34 22 9'-5: 57 9'-4: I
5c9 | WINGWALL, B.F.V. LONG R 845 618 | \an 433 VAR | 135 | 257 |VAR| gii | 840 614 430 255 | 5c9 o 5¢9, 10, 11, & 12
39 25 18 8-0: 39 | Tl 5t1
5c10 | WINGWALL, B.F.V. SHORT 546 414 298 / 196 . 542 412 296 194 | 5010 !
’ VAR VAR VAR | 12-10 VAR | 18-9 4il NOTE: ALL DIMENSIONS ARE OUT TO OUT. D = PIN DIAMETER
Scll WINGWALL, B.F.V. LONG 43 471 340 19 208 — — — 43 10-6 ATl 339 208 — — — Scll
5CI1 | WINGWALL, B.F.V. SHORT 26 285 208 | 12 (S — [ 2 | 1076 | 285 208 B = — — | 5CIT | "SHORT* DENOTES SHORT WEIGHT OF BARS OVER 40’-0 LONG INCLUDES AN
5c12 | WINGWALL, B.F.V. LONG | 18 33 | 14 | -8 12 ! 17-7 18 33 14 ! 1= 12 5c12 | WINGWALL ALLOWANCE FOR LAP (2'-8 FOR TOP APRON “m"
5cl2 | WINGWALL, B.F.V. SHORT 2 37 3|2 29 | 2 | '8 | 24 | 2 | 177 | 37 33 28 1= 24 5ciz BARS AND 2'-2 ALL OTHER BARS ).
“LONG* DENOTES LONG LENGTHS SHOWN FOR BARS OVER 40°-0 LONG DO
491 APRON, LONGIT., BOTTOM 25| 38-0 | 635 | 25 | 32-4 | 540 | 25 | 269 | 447 | 25 | 2| | 3b2 | 21 | 380 | 533 | 21 | 32-4 | 454 | 21 | 26'-9 | 375 | 21 | 2I'-| | 296 | 4di | WINGWALL NOT INCLLDE LAR (2778 FOR TOP APRON “m" BARS
4d2 APRON, LONGIT., BOTT. LONG 3 67'-3 139 3 55'-8 e 3 44"~ 92 3 32'-6 B5 3 67'-3 139 3 55-8 e 3 44'-D 92 3 32~ BS 4d2 VARIABLE LENGTH BARS A NOTE: INCLUDES TQP OIF WINGWALL QUANTITIES,
- = 70 i~ 56 = a2 s = 70 i~ %6 = 12 i -
4d3 APRON, LONGIT. BOTT. SHORT 3 41'-10 B8 3 34-10 3 27-11 3 21’-0 3 41'-10 88 3 34-10 3 27'-11 3 21 4d3 DENOTED BY o An ASSUMES APRON AND FLOOR ARE EQUAL THICKNESS,
o i o . ADJUST CONCRETE QUANTITIES FOR TRANSITION WHERE
6F1 | APRON, LONGIT., TOP ‘3; 2112 ?; 1797 397 27639 1487 377 5\/77\. 172 ‘35\ 365,760. 1769 ‘32\ 1505 1246 37\ 25\ I i APRON. AND FLOOR THICKNESS ARE NOT EQUAL.
6f2 APRON, LONGIT., TOP, LONG VAR 466 VAR 325 VAR 236 208 VAR 17-10 123 VAR | 34/-10 466 VAR 325 208 VAR| |7:-10 123 Bf2
El 8 6 6-10: 4 Tz 9 8-l 8 4 | 1-n
63 | APRON, LONGIT., TOP SHORT VAR 292 |\ in 212 | yan | a3o0 138 VAR | e % var | 355 | 292 vam 212 138 |yar| |g- 78 63 HEADWALL NOTES:
674 | APRON, LONGIT., TOP, LONG || 74-8 | 115 | 98 | | 5-5 | 80 | 39- 80 I Ta-s s | 98 80 | 1 | 39- 60 674 See sHEET [[ERCECCTSO FOR GENERAL INFORMATION, SPECIFICATIONS, AND DESIGN
675 | APRON, LONGIT., TOP SHORT I asen 12 | 59 | | | 32-0 | 48 | 1 | 250 | 38 | 1 | 4v-1 | 12 | | 59 48 | 1| 25 38 | 615 STRESSES.
THIS HEADWALL IS BASED ON A 3./ SLOPE NORMAL TO CENTERLINE OF ROADWAY.
411 PARAPET, VERTICAL 79 6'-8 352 7 6'-8 343 7 6'-8 343 7 6'-8 343 67 6'-8 238 65 6'-8 289 65 6'-8 289 65 6'-8 289 4il THE SIDES OF THE FOOTING ARE TO BE FORMED TO INSURE CORRECT LINE AND
7j1 | PARAPET, HORIZONTAL 4| 56l | 416 | 4 | 551 | 468 | 4 | 55-| | 468 | 4 | 548 | 465 | 4 | 47-7 | 407 | 4 | 468 | 399 | 4 | 45’8 | 399 | 4 | de'-2 | 395 | 1jI GRADE. ,
6 46"-9: 8 45"-3: | 23 42'-0: 20 40°-9; 1z 39°-3: 5 37°-T: ALL EXPOSED CORNERS OF 90° OR SHARPER ARE TO BE FILLETED WITH A 2"
Bm! | APRON, TRANS., TOP 106 | yaR | 4311 154 |vaR| 43 | 568 | 1| 43T | B9 | yup s7oqy | 1424 yag | 37-p | 1190 [yar| 372 | 689 |yar| 3e-ip| 279 | O™ DRESSED AND BEVELED STRIP.
| 374 9 26 | 317 4 435 8 | 317 ALL REINFORCING IS TO BE SECURELY WIRED IN PLACE BEFORE THE CONCRETE
Bme | APRON, TRANS., TOP 225 |var | 30-3 | 62 [vaRr 897 | var | ig-i0 | ""9? [ var | 423 | 273 vaR| jgojg °82 | em? IS POURED. ALL SLAB AND FLOOR REINFORCING STEEL IS TO BE SUPPORTED
39 | 29-8 30 23 [ 152 22 [ 13-4 235 | a-2: BY BAR CHAIRS AT INTERVALS OF NOT MORE THAN 3-0 IN EITHER DIRECTION
6m3 | APRON, TRANS., TOP 1800 | yar | -3 1 AR 724 [ yar | s-10 | 415 | var| Goreq | 13T VAR| 510 als ém3 AS OUTLINED IN THE STANDARD SPECIFICATIONS.
CLEAR DISTANCE FROM FACE OF CONCRETE TO NEAR REINFORCING BAR IS TO BE
= 5 = == e o ™ - 2" UNLESS OTHERWISE NOTED OR SHOWN.
Bms APRON, TRANS., BOTTOM \/2A4R 1‘7,7‘5‘ 2229 V2AOR i;/,\z\ 1779 V‘ABR 5;,7” 1372 V‘AZR 22,7 . 986 V2A4R 52/7‘5‘ 1916 VZAOR 2:,7? 1517 V‘ABR gg’—g el V‘AzR ;2,7” 826 6m5 CONCRETE QUANTITIES ARE ESTIMATED FROM BACK OF PARAPET.
HORIZONTAL TAILS OF BARS "b" & ‘s ESTIMATED TO EXTEND 2'-0 BEYOND
6pl CURTAIN, HORIZONTAL 4 53-8 335 4 53-2 332 4 53-2 332 4 52'-11 331 4 45'-2 284 4 44 - 28| 4 44'- 281 4 44~ 280 epl ?ﬁiﬁA?\lFD FT\I;REI:FEEST-HUE¥EDE$3 [P);()3éz?E\T&Téogﬁ[‘)ng[‘)ﬁA\éNagisBAdRéEI‘/{
6p2 CURTAIN, HORIZ. LONG 4 42'-4 26T 4 36°-0 216 4 29'-8 178 4 23— 140 4 42'-4 267 4 36'- 216 4 29'- 178 4 23— 140 6p2 M\N\’MuM OF 2/-0 BEYOND BACK OF PARAPET.
6p3 CURTAIN, HORIZ. SHORT 4 15-9 95 4 13-9 83 4 11"-8 70 4 9-8 58 4 15'-10 95 4 13- 83 4 1= 70 4 9-8 58 6p3 THE “LENGTH" COLUMN REFLECTS TOTAL NUMBER OF FEET NECESSARY
TO MEET THESE REQUIREMENTS.
Bsl WING SLOPE, BOTH F.LONG 2 8'-4 25 2 8'-4 25 2 8'-4 25 2 25 8'-4 25 2 8- 25 2 8'-4 25 2 8- 25 Gsl
6s2 WING SLOPE, BOTH F. SHORT 2 711 24 2 7=l 24 2 7=l 24 2 24 Tl 24 Tl 24 2 711 24 2 Tl 24 6s2
6s3 WING SLOPE, BOTH F. LONG 2 69'-4 214 2 57 179 2 45'-9 143 2 102 69'-4 214 57 179 2 45-9 143 2 | 33-10 102 6s3 . STANDARD DESIGN
6s4 WING SLOPE, BOTH F. SHORT 2 42°-3 133 2 35°-1 105 2 27'-9 83 2 62 42'-3 133 35'- 105 2 27'-9 83 2 20'-6 62 6s4 E
655 WING SLOPE, F.F. LONG | T4-6 15 | 62'- 97 | 50'-10 79 | 59 | 74-6 15 62'- 97 | 50-10 79 | 39-1 59 655 < .
6s6 WING SLOPE, F.F. SHORT | 47°-4 74 | 40°-1 63 | 32'-10 439 | 38 | 47'-4 T4 40°-1 63 | 32'-10 49 | 25'-6 38 656 e 1S FLARED W ‘ NG HEADWALLS
6s7 CENTER WALL, BOTH F.HOR. 4 38-8 232 4 32-10 197 4 26'-10 161 4 126 4 38°-8 232 4 2°-10 197 4 26°-10 16! 4 20°-11 126 657 % @
I 48 TRIPLE REINFORCED CONCRETE BOX CULVERTS
5t CURTAIN, VERTICAL 77 T 636 69 -5 534 62 6=l 447 55 6'-5 368 69 -1 570 63 -5 487 56 e~ 404 43 6'-5 328 511 5 5
& 2
ESTIMATED REINFORCING STEEL 18,805 LBS. 15,015 LBS. 11,613 LBS. 8373 LBS. 17,324 LBS. 13,746 LBS. 10,550 LBS. 7529 LBS. ; %( |OWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
QUANTITIES PARAPET 4 5.2 4.9 4.9 4.8 4. 4. 4.3 42 &
177 127.0 96.5 67.7 155.0 113.1 85.2 | 59.0 =
ONE HEADWALL | CONC. |WINGWALLS 50.0 . yp. | 30:0 o vp, | 202 0. v, | 0 0. v, | 500 o, | 300 Uy, | 202 cu Yo, |10 co.vo. = ?t'\ SEPT., 2001 TRH 45-6-0|
FOOTINGAA 116.5 92. 7.4 51.9 00.5 78. 60.7 43.8




